Reproductive health vouchers have provided accessible and quality reproductive health services to the poor and have been critical for countries to make substantial progress in achieving Millennium Development Goal 5. Increased utilization of contraception allows for birth spacing, decreases unintended pregnancy, and results in healthier mothers and families. Strategies to improve utilization through targeted subsidies in low-and middle income countries have not been fully documented in a systematic review of the literature.
Objective
To summarize the effect of voucher systems for contraceptive services on client user socio-economic and demographic indicators in low-and middle income countries.
Methods
A systematic review of unpublished reports and published peer-reviewed articles in English using 33 databases (1960 to 2014) with key search terms was conducted. Additional studies were identified by contacting experts and searching bibliographies of citations identified during the systematic review. The keywords were drawn from three clusters or themes: a) low-and middle income countries, b) vouchers and health care financing, and c) family planning and contraception. Keywords used as search terms varied across databases and websites but the topical clusters remained a core factor in choice of keywords. Study designs included randomized control trials, cluster randomized control trials, controlled before-and-after (also termed quasi-experimental), interrupted time series analyses, cohort, and before-and-after studies. Methods of analysis and inclusion criteria were specified in a protocol registered on the PROSPERO database: CRD42015014149.
Study Selection
Studies designed with either a plausible comparison group or a credible counterfactual and reporting any of the primary outcomes were included.
Data Extraction
Two reviewers, using predefined data fields, independently extracted data from the first round of search results and, in a second round, extracted data from full length articles meeting the inclusion criteria.
Data Analysis
Data trends in studies were compared and summarized. The consistency in study design and outcome variable construction was not sufficient to allow results combination through meta-analysis.
Results
Fifteen reports met the inclusion criteria. Most reports were of studies with low quality designs, and only two had results from randomized control trials, while four had results from studies using controlled before-andafter designs. Four reports had results from before-and-after studies, and five reports presented results from cross-sectional studies.
Conclusion
This review has yielded important information on the effectiveness of voucher programs subsidizing contraceptive products and services. Voucher programs are intended to target subsidies to beneficiaries who, in the absence of the subsidy, would have had a lower probability of service utilization. In most studies, beneficiaries were defined by economic status; in two programs, adolescents were identified as disadvantaged and given vouchers. The current review found that contraceptive uptake did increase among the targeted beneficiaries in most studies.
Introduction

BACKGROUND
Since the 1960s more than 20 family planning (FP) programs in low-and middle income countries have used voucher subsidies to reach disadvantaged populations and improve access to contraception, particularly longacting methods (LAMs). Although the specifics vary between programs, generally the voucher strategy identifies beneficiaries from disadvantaged groups and gives individuals a voucher they can then take to a contracted public or private provider for service. In many programs, community-based distributors use a poverty grading tool consisting of household assets and amenities to identify poor women from their community who qualify for a voucher. Vouchers are redeemed for services at contracted health facilities. Facilities then submit their claims to a voucher management agency (VMA) for reimbursement of their costs of services to voucher clients. Although multiple studies have been published, there has not yet been a systematic review of the literature to summarize the effects of FP vouchers.
RATIONALE
Sexual and reproductive health and rights are central to people's lives and essential for their well-being. In practice, this means women and couples must have the means for a healthy sexual life, the number of children they want, when they want them, safe delivery of their babies, and survival of their newborns. Disparities among and within countries remain significant, however, and the poorest people face the greatest health challenges (Barros et al. 2012 , Singh, Darroch, Ashford 2014 . Family planning promotion is unique among health interventions in the breadth of its potential benefits: reduction of poverty, lower maternal and child mortality, women's empowerment, reduced burden of unwanted pregnancies, and strengthening environmental sustainability by stabilizing the planet's population (Cleland et al. 2006) . To reduce disparities between rich and poor, many public health care professionals have become advocates for vouchers, which can be directed to poor people and then exchanged for health services (Boler and Harris 2010) . This review of FP voucher programs will provide information about their effectiveness and efficiency in low-and middle income countries, and inform future development of FP voucher programs.
OBJECTIVES
To review and synthesize the evidence on the effectiveness of voucher systems for FP services in developing countries.
Methods
PROTOCOL AND REGISTRATION
Analysis methods and inclusion criteria were specified in a protocol registered on the PROSPERO database: CRD42015014149 (www.crd.york.ac.uk/PROSPERO).
ELIGIBILITY CRITERIA
Types of Studies
We included quantitative studies presenting results for nine primary outcomes, in either before-and-after or controlled designs in peer-reviewed research publications or reports published in English. Well-constructed before-and-after studies without control groups or well-designed cross-sectional studies published in peerreviewed journals, or as working papers (grey literature), were also included. Excluded studies used a voucher simply to enroll participants (not subsidizing FP) or lacked a clear comparison or control group.
Types of Participants
Studies included in this review comprised samples of participants typically women of reproductive age (WRA), 15 to 49 years old, from poor or disadvantaged backgrounds in low-and middle income countries.
Types of Interventions
Interventions included were part of social protection programs providing a voucher subsidy to disadvantaged clients and reimbursed health care workers for contraceptive services at a pre-defined quality standard. 
Types of Outcome Measures
SEARCHES
Two examples of key terms used in database searches and search strategies are:
PubMed (Advanced Search)
Key Terms
(developing countr* OR "poor countr*" OR "developing-countr*" OR "low-income countr*" OR "low-resource countr*" OR "low and middle income") AND (voucher* OR coupon* OR output-based* OR "output based" OR "results-based" OR results based* OR "performance-based*" OR "performance based" OR "pay-forperformance" OR "pay for performance" OR "demand side" OR demand-side OR financ*) AND ("family planning" OR contracept* OR "parity" OR "birth-spacing" OR birth spacing OR "birth-control" OR birth control OR condom* OR "method-mix" OR method mix OR "STIs") 
STUDY SELECTION
Study selection and grading involved two phases.
Phase I: Inclusion/Exclusion
In Phase I, abstracts of all studies identified in database searches were reviewed to determine whether studies should be included in the next phase of the review. Inclusion/exclusion criteria comprised:
Topic
Interventions to be included involved social protection programs offering a voucher subsidy to disadvantaged clients that reimbursed providers or facilities for contraceptive services with pre-defined quality standards.
With limited studies identified in a preliminary qualitative search, inclusion criteria were extended to beforeand-after studies. Excluded studies lacked clear comparisons or control groups.
Language
Studies were required to be in English.
Population
Only articles focusing on populations in low-to middle income countries were included.
Time Frame
Articles published from 1960 to the present were included for further review. Our selection of 1960 as the terminus year was based on the historical development of modern contraceptives. Vouchers for FP prior to 1960 had limited methods for subsidizing.
Type of Study
Included studies were required to have credible comparative designs: randomized control trial (RCT), cluster RCT, controlled before-and-after (CBA), or interrupted time series; to increase included studies, before-andafter studies were also permitted.
The initial search yielded 5,894 articles from published and grey literature. Duplicates were removed and two reviewers screened the title and abstract of identified citations independently. From that screening process, 252 studies were identified for full article review.
Expert Recommendations
Marie Stopes shared 11 studies of RH voucher programs implemented in several countries; of those, nine had already been identified in the electronic database search. One recommendation was obtained from Population Council and another from a bibliography, resulting in three additional expert recommendations, which were manuscripts undergoing peer review. Of the three, two met the inclusion criteria.
Phase II: Inclusion/Exclusion
After identifying studies from bibliographic database searches, publishers' pages, relevant organizations, related research and programmatic networks, and expert feedback, we proceeded to Phase II of inclusion/ exclusion criteria. Full articles were read and included or excluded according to the following criteria:
Country of Study
Studies of voucher programs not in a low-or middle-income country were excluded.
Primary Outcome
To be included in Phase II, articles were required to examine at least one of the selected primary outcomes : 
DATA COLLECTION
For Phase II, we developed a data extraction form (Appendix 2) with 72 questions designed to extract information on the different aspects of the study and intervention. This was tested with five randomly selected articles, and refined accordingly. For each article included in Phase II, the researchers entered article information into a data extraction form. Data entered into the extraction form included information regarding the article's title, authors, publication date, source, study design, country, length of study, characteristics of population of interest, sampling frame, contraceptive methods, description of intervention, outcomes, funding sources, implementing partners, quality assessment and any additional notes.
Data Items
Information extracted from each study included: characteristics of the population (including socio-economic status, ethnic group, age group, parity, marital status or parity that is relevant to the study outcomes), type of intervention, duration of study, and outcome measures.
Summary Measures
The primary measures of effect included odds ratios, prevalence percentages, and incidence rates. Outcome variables were examined across studies, with the weight of evidence determined by the number of studies looking at common outcomes and the quality of study designs. A combination of results through meta-analysis could not be conducted since there was not sufficient consistency in study design and outcome variable construction. Instead, a narrative synthesis of the data was conducted.
After separate, parallel screening of the articles, the two research assistants discussed any discrepancies and together made a final judgment regarding inclusion or exclusion of the articles in question.
Planned Methods of Analysis
A descriptive analysis is undertaken drawing from the data from the systematic review.
Results
SEARCH RESULTS
The search was conducted from March 2015 to May 2015. A total of 5,894 citations were identified from the electronic database search. After adjusting for duplicates, 3,872 remained. Of these, 3,620 studies were discarded because after reviewing the abstracts it appeared that these papers clearly did not meet the criteria.
The full text of the remaining 252 citations was examined in more detail, and 227 studies did not meet the inclusion criteria as described. Fifteen sources met the inclusion criteria and were included in the systematic review. It is important to note that some sources reported more than one primary outcome of interest. Figure 1 outlines the filtering process used to determine which studies would be included in the review. A total of 15 articles were included.
FIGURE 1: Flow diagram illustrating the identification of studies included
Of the 15 total sources included in the review, one source reported results from three different studies. Four other sources reported two outcomes within the scope of the review's primary outcomes.
The studies were of FP programs in 11 countries, with five in Africa, four in Asia, and two in Latin America. 
Characteristics of Included Studies
Methods
Fifteen reports met the inclusion criteria. Most of the reports were of studies with low quality designs. Only two reports had results from RCTs. Four reports had results from studies using CBA designs. Four reports had results from before-and-after studies, and five reports presented results from cross-sectional studies.
All the identified studies were published in English. The duration of the interventions were approximately 24 months for CBA studies, 48 months for the before-and-after studies, and 12 months for RCTs. Studies presenting cross-sectional findings were drawn from programs of varying lengths, but given the cross-sectional design, attribution of effect was not possible. Several of the cross sectional studies reported findings from intervention data of less than a year in duration.
Participants
Study participants were most often women of reproductive age between 15 to 49 years old, often from poor or disadvantaged populations, with little or no access to FP services due to high cost or lack of availability of services in their location. Four studies were of programs that targeted married women. A program in Nicaragua provided vouchers to adolescents as young as 12 years of age for a range of SRHC.
Intervention
The intervention in each study was a voucher subsidy for WRA to access FP counseling and contraceptive services.
Primary Outcomes
In all studies the primary outcomes were assessed for any change from baseline to post-intervention after stated time interval of treatment: 
Secondary Outcomes
These included change in health outcomes, quality of care, cost effectiveness, and occurrences of any adverse effects. Characteristics of the included studies are presented in Table 1 . 
Quality of Studies
Quality of the study designs was assessed using Cochrane criteria for Effective Practice and Organization of Care (EPOC) reviews for studies with a control group, i.e. RCTs and CBA studies (see Table 2 ).
Two research assistants independently assessed the risk of bias using the Cochrane EPOC group standard criteria for RCTs and CBA studies. They checked the adequacy of randomization and concealment of allocation, blinding of patients, health care providers, data collectors, and outcome assessors, and extent of loss to followup. A study supervisor arbitrated any discrepancies between research assistants. Studies using a before-andafter design and cross-sectional studies were not assessed for quality.
Of the 15 sources, nine reported results from a study design that lacked a comparison group, i.e. crosssectional and before-and-after designs. The other six sources reported results from RCT and CBA designs. Among the six sources, the two RCTs had a low aggregate risk of bias and the four CBAs had an unclear aggregate risk of bias ( Table 2 ). Table 1 lists the FP outcomes extracted from the included sources. Although there were nine primary outcomes of interest, only two types of outcomes were quantified in the literature: 1) utilization of contraceptives and 2) changes to fertility, primarily fertility rates. A third outcome (contraceptive continuation) was mentioned in a study that noted no difference between women who accessed IUDs using a voucher and similar women accessing IUDs without a voucher, but numbers were not provided (Azmat et al. 2012 ).
Specific contraceptives adopted in each study varied. All programs under study offered a mix of short term and long term methods, with vouchers frequently subsidizing higher cost long term methods, particularly implants and IUDs. One RCT in Jamaica tested the effect of vouchers on emergency contraception (EC).
From the 15 sources, a total of 21 outcome variables were extracted with 20 outcomes grouped under contraceptive uptake or level, and one as fertility changes. Of the 20 outcome variables on contraceptive uptake or level, 17 reported an increase or higher level of contraceptive use among the voucher exposed group; however, four studies failed to test for significance. Three studies found no significant difference in the positive trends of control and voucher groups. No studies reported a decreased utilization or lower contraceptive levels in the voucher group. The one study of fertility rates observed a statistically significant decrease in fertility in the voucher-exposed population.
SYNTHESIS OF RESULTS
Of the six studies with high quality designs (two RCTs and four CBAs), reported results were generally positive. Of the two RCTs, one found a statistically strong association between voucher use and IUD uptake, and the other found no effect between vouchers and uptake of EC. Among the four controlled before-and-after studies, there were six reported outcomes with two non-significant changes in contraceptive use among the general population and PNC clients, three significant increases in contraceptive use, and one significant decrease in fertility. 
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Discussion
Evidence on the effectiveness of vouchers for contraceptive products and services has largely focused on metrics for contraceptive use, the reported outcomes of which this review found most to be positive and statistically significant. The one study of fertility in Taiwan from 1969 found a positive and significant decrease in fertility of voucher acceptors compared to a similar group of women matched on age and parity. A voucher is a useful means for tallying contraceptive service visits to determine utilization outcomes. It is not surprising that nearly all studies reported on changes in utilization and most studies found a significant and positive improvement in contraceptive utilization.
The literature is largely consistent on utilization outcomes; there are, however, missing metrics on other dimensions of performance and failure to synthesize insights from program operations. Discontinuation is an important but underreported area. One Pakistan study found IUD discontinuation the same in voucher and non-voucher populations but offered no numbers, and no other study has reported on this outcome (Azmat et al. 2012 ).
Aside from one study in Nicaragua on simulated clients receiving their preferred methods in a before-and-after design, no studies report on supply side effects of FP vouchers, which are critical to successful service delivery. The FP voucher, with its quality assurance mechanisms and financial reimbursement for service delivery, is an underappreciated strategy for addressing supply side challenges.
Synthesis of findings from program operations is beyond the scope of this review, but would be a valuable contribution to the literature. The Marie Stopes experience in Madagascar included a small follow up on 65 voucher clients and found two vouchers issued at a Bluestar facility, contrary to program requirements for voucher distribution to beneficiaries in the community (Kemplay et al. 2013) . That study's results were not sufficiently rigorous to meet this review's inclusion criteria, but the findings would be of interest in a scoping review of program design and functionality. Another programmatic area for inclusion in future scoping reviews is the unused percentage of distributed FP vouchers. Several reports present data on non-use but do not present before-and-after results, time trends, or a comparison to alternative forms of community outreach to determine whether non-use of some percentage in that programmatic context was above or below a given standard.
LIMITATIONS
Although this review found largely positive effects, there are limitations to consider when synthesizing the results. In screening search results, this review found 31 contraceptive voucher programs; however, only 13 had one or more studies (see Table 4 for a list of identified FP voucher programs). As the publication years indicate, most studies were published after 2000. Many early voucher programs in the 1960s and 1970s were not well documented and could not be included in this review, a limitation that has been noted elsewhere.
Of the 21 study outcomes in 15 source reports, 13 outcomes were reported from before-and-after or cross sectional designs. These are weak designs that offer little ability to attribute causation. Even CBAs cannot control for potential unobserved confounders. Albeit weak, the study designs did provide a consistent story with the direction and significance of positive effect. Such evidence, however weak, indicates a need for further research with better designs.
Another limitation was the lack of disaggregated outcomes by provider type. Private and public providers could respond differently to reimbursements for FP voucher services. Studies failed to report results from sub-group analysis, however.
POLICY IMPLICATIONS
In spite of these limitations, this review has yielded important information on the effectiveness of voucher programs subsidizing contraceptive products and services. Voucher programs are intended to target subsidies to beneficiaries who, in the subsidy's absence, would have lower probabilities of service utilization. In most studies, beneficiaries were defined by economic status; in two programs adolescents were identified as disadvantaged and provided vouchers. This review found that contraceptive uptake did increase among targeted beneficiaries in most studies.
Vouchers demonstrate a productive mechanism for governments to engage private providers. Of the 31 programs identified during this review, 18 contracted only private providers, while seven other programs contracted a mix of public and private providers, and six programs engaged only public providers. The results suggest that voucher programs can expand client choice by reducing financial barriers to contraceptive services and make private providers an option for disadvantaged clients previously restricted by cost.
FUTURE DIRECTIONS
Future research is needed to focus on both supply-and demand side outcomes. Equally important, research is needed to explore how variation in program design can impact outcomes. Promising areas for future research demand side, supply side, and policy issues:
Demand Side Questions
